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(57)Abstract: 



PROBLEM TO BE SOLVED: To provide a laminated inductor which has a simple 
structure and is suitable for miniaturization and large inductance. 
SOLUTION: Conductor widths of coil conductors 32, 33 and 34, constituting one 
end part La of a coil L become gradually thin as insulation sheets 22, 22 
constituting an outer layer are approached when compared to conductor widths 
of coil conductors 35 to 37, constituting a central part Lb of the coil L. Similarly, 



conductor widths of coil conductors 38, 39 and 40 constituting the other end part 
Lc of the coil L become gradually thin as the insulation sheets 22, 22 constituting 
an outer layer are approached when compared to conductor widths of the coil 
conductors 35 to 37 constituting the central part Lb of the coil L. Furthermore, the 
coil L has the same outer diameter in the coil axial direction. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the laminating mold inductor equipped with the layered product which 
connected the conductor electrically and constituted the spiral coil two or more 
magnetic insulating layers and two or more coils -- while accumulating a 
conductor -- said coil -- It has the peripheral face of an equal path, the magnetic 
path which said magnetic insulating layer forms -- setting -- the bore of the center 
section of said coil, and abbreviation -- Area of the tubed magnetic-path cross 
section which has a height dimension from a conductor to the magnetic insulating 
layer of the outermost layer of said layered product is set to S1 . and the coil of 
the outermost layer of the center section of said coil -- the outer diameter of said 
coil, and abbreviation -- the peripheral face of an equal path -- having -- and the 
coil of the outermost layer of the trailer of said coil, when area of the tubed 
magnetic-path cross section which has a height dimension from a conductor to 
the magnetic insulating layer of the outermost layer of said layered product is set 
to S2 Conditional expression S1=S2 Laminating mold inductor characterized by 
having satisfied **10%. 

[Claim 2] each coil of the both ends of said coil -- as the conductor width of a 
conductor approaches the outer layer of said layered product -- the coil of the 
center section of said coil -- the laminating mold inductor according to claim 1 
characterized by said coil having the same outer diameter in coil shaft orientation 
while becoming thin as compared with the conductor width of a conductor. 
[Claim 3] The laminating mold inductor according to claim 2 characterized by 
having satisfied conditional-expression S3=S2**10% and S4=S2**10% when the 
cross sectional area of the pillar-shaped magnetic path surrounded by the inner 
skin of the center section of said coil is set to S3 in the magnetic path which said 



magnetic insulating layer forms and the cross sectional area of the tubed 
magnetic path formed between the peripheral face of said coil and the side face 
of said layered product is made into S4. 

[Claim 4] said coil -- the laminating mold inductor according to claim 1 to 3 
characterized by arranging nonmagnetic material between conductors. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a laminating mold inductor. 
[0002] 

[Description of the Prior Art] Before, what was indicated by JP,5-21232,A is 
known as an inductor with a sufficient direct-current superposition property. 1 pair 
of lower core 1A and up core 1B coalesce, and this inductor is constituted, as 
shown in drawing 12 (A). Lower core 1A and up core 1B are making the 
symmetry form. A coil (not shown) is fitted in the coil fit-in space 19 formed 
between lower core 1A and up core 1B, for example, it is used as a transformer 
of switching power supply. 



[0003] Lower core 1A has the metatarsus section 1 1, the metatarsus side pars 
basilaris ossis occipitalis 12, the cavity pars basilaris ossis occipitalis 13 that is 
carrying out the cavity from this metatarsus side pars basilaris ossis occipitalis 12, 
the outline side pars basilaris ossis occipitalis 14 which has the same base as 
the metatarsus side pars basilaris ossis occipitalis 12, a ramp 15, the outline 
section 16, the base ramp 17, and the base part 18. The fundus consists of the 
metatarsus side pars basilaris ossis occipitalis 12, the cavity pars basilaris ossis 
occipitalis 13, the outline side pars basilaris ossis occipitalis 14, a ramp 15, a 
base ramp 17, and a base part 18. As the flat surface is shown in drawing 12 (B), 
the metatarsus section 11, the metatarsus side pars basilaris ossis occipitalis 12, 
the cavity pars basilaris ossis occipitalis 13, the outline side pars basilaris ossis 
occipitalis 14, a ramp 15, and the outline section 16 are formed concentrically. 
[0004] The corner of a fundus is missing here and the base ramp 17 is formed in 
it. And a ramp 15 projects only the part made to lack a corner to the coil fit-in 
space 19, and it is formed. In order to prevent that the magnetic flux which the 
cross section of the coil which the magnitude of the coil fit-in space 19 decreases, 
and is fitted in there by formation of this ramp 15 decreases, and is generated 
decreases, the cavity pars basilaris ossis occipitalis 13 is formed. Therefore, he 
is trying for a coil to enter also into the cavity pars basilaris ossis occipitalis 13. 
[0005] The cross section of the fundus which consists of the cross section of the 
metatarsus section 11, the metatarsus side pars basilaris ossis occipitalis 12 
which follows the metatarsus section 1 1, a cavity pars basilaris ossis occipitalis 
13, an outline side pars basilaris ossis occipitalis 14, and a base part 18 is almost 
equal, and the cross section between a ramp 15 and the base ramp 17 and the 
cross section of the outline section 16 are also still more nearly equal to the cross 
section of the metatarsus section 11. That is, the cross section of a magnetic 
path serves as almost uniform magnitude. Therefore, locally, the magnetic 
saturation of the magnetic path when passing a current in a coil will not occur, 
but will occur in same extent over the overall length of a magnetic path. 
Consequently, it becomes the inductor 1 which was excellent in the direct-current 



superposition property. 
[0006] 

[Problem(s) to be Solved by the Invention] However, the conventional inductor 1 
has the complicated structure of Cores 1 A and 1 B, and had the problem that a 
miniaturization and the formation of a large inductance were difficult for the 
structure which loops Cores 1A and 1B around a coil. Furthermore, since a 
clearance (space) was generated between Cores 1A and 1B and a coil, the 
electrical property was bad. 

[0007] Then, the purpose of this invention has simple structure and it is to offer 
the laminating mold inductor suitable for a miniaturization and large inductance- 
ization. 
[0008] 

[Means for Solving the Problem and its Function] In order to attain said purpose, 
the laminating mold inductor concerning this invention It has the peripheral face 
of an equal path, the magnetic path which a magnetic insulating layer forms -- 
setting -- the bore of the center section of the coil, and abbreviation -- Area of the 
tubed magnetic-path cross section which has a height dimension from a 
conductor to the magnetic insulating layer of the outermost layer of a layered 
product is set to S1. and the coil of the outermost layer of the center section of 
the coil -- the outer diameter of a coil, and abbreviation -- the peripheral face of 
an equal path -- having -- and the coil of the outermost layer of the trailer of a coil 
-- when area of the tubed magnetic-path cross section which has a height 
dimension from a conductor to the magnetic insulating layer of the outermost 
layer of a layered product is set to S2, conditional-expression S1=S2**10% is 
satisfied. 

[0009] more -- concrete -- each coil of the both ends of a coil -- as the conductor 
width of a conductor approaches the outer layer of a layered product -- the coil of 
the center section of the coil -- while becoming thin as compared with the 
conductor width of a conductor, the coil has the same outer diameter in coil shaft 
orientation. Furthermore, when the cross sectional area of the pillar-shaped 



magnetic path surrounded by the inner skin of the center section of the coil is set 
to S3 and the cross sectional area of the tubed magnetic path formed between 
the peripheral face of a coil and the side face of a layered product is made into 
S4, conditional-expression S3=S2**10% and S4=S2**10% are satisfied. 
[0010] By the above configuration, the cross section of each part of the magnetic 
path which a magnetic insulating layer forms comes to spread abbreviation etc. 
Therefore, the magnetic saturation of the magnetic path when passing a current 
in a coil does not occur locally, but occurs in same extent over the overall length 
of a magnetic path. Consequently, the laminating mold inductor excellent in the 
direct-current superposition property is obtained. 

[001 1] moreover, a coil -- a surroundings lump of the magnetic flux to this part is 
prevented by arranging a non-magnetic material between conductors. Therefore, 
the leakage flux which goes the circumference of a coil around is reduced, and a 
direct-current superposition property improves further. 
[0012] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of the 
laminating mold inductor concerning this invention is explained with reference to 
an accompanying drawing. 

[0013] it is shown in [1st operation gestalt, drawing 1 - drawing 3 ] drawing 1 -- as 
-- the laminating mold inductor 21 -- a coil -- it consists of magnetic insulation 
sheets 23-31 which formed conductors 32-40 in the front face, respectively, a 
magnetic insulation sheet 22 for protection which does not prepare a conductor 
in a front face beforehand, and 22 grades. Each sheets 22-31 make what 
kneaded magnetic-substance powder, such as a ferrite, together with the binder 
etc. the shape of a sheet, a coil -- conductors 32-40 consist of Ag, Pd, Cu, nickel, 
Au, Ag-Pd, etc., and are formed by approaches, such as the sputtering method, 
vacuum deposition, print processes, and the photolithography method. 
[0014] a coil -- it connects with insulation sheets 23-30 electrically through the 
beer hall 45 prepared, respectively at a serial, and conductors 32-40 constitute 
the spiral coil L. It exposed to the left part of an insulation sheet 23, and the end 



(namely, a coil cash-drawer section 32a of a conductor 32) of Coil L has exposed 
the other end (namely, a coil cash-drawer section 40a of a conductor 40) to the 
right-hand side of an insulation sheet 31. In addition, although the cross-section 
configuration of the coil L of a **** 1 operation gestalt is a rectangle, it cannot be 
overemphasized that you may be other configurations, such as circular and an 
ellipse form. 

[0015] the coil which constitutes one edge La of Coil L here -- the coil which 
constitutes the center section Lb of the coil L as the conductor width of 
conductors 32, 33, and 34 approaches the insulation sheets 22 and 22 which 
constitute an outer layer -- as compared with the conductor width of conductors 
35-37, it is becoming thin gradually, the coil which similarly constitutes the other- 
end section Lc of Coil L -- the coil which constitutes the center section Lb of the 
coil L as the conductor width of conductors 38, 39, and 40 approaches the 
insulation sheets 22 and 22 which constitute an outer layer -- as compared with 
the conductor width of conductors 35-37, it is becoming thin gradually. 
Furthermore, Coil L has the same outer diameter in coil shaft orientation. 
[0016] Each sheets 22-31 are accumulated and let them be the layered products 
50 shown in drawing 2 and drawing 3 by being calcinated in one. The input 
terminal 51 and the output terminal 52 are formed in the side face of right and left 
of a layered product 50, respectively. These terminals 51 and 52 are formed by 
approaches, such as the sputtering method, vacuum deposition, the applying 
method, and print processes, and consist of ingredients, such as Ag-Pd, Ag, Pd 
and Cu, and Cu alloy. The end (coil cash-drawer section 32a of a conductor 32) 
of Coil L is electrically connected to the input terminal 51 . The other end (coil 
cash-drawer section 40a of a conductor 40) of Coil L is electrically connected to 
the output terminal 52. 

[0017] When the coil shaft of Coil L is arranged in parallel to input/output 
terminals 51 and 52 and the laminating mold inductor 21 which consists of the 
above configuration is mounted in a printed circuit board etc., a coil shaft is 
arranged in the perpendicular direction to a printed circuit board. And as shown 



in drawing 3 , the magnetic insulation sheets 22-31 constitute the magnetic path 
which consists of the central magnetic core section 60 of the hard drum 
configuration surrounded by the inner skin of Coil L, flanges 61 and 62 prepared 
in the vertical both ends of the central magnetic core section 60, respectively, 
and a cylinder part 63 formed between the peripheral face of Coil L, and the side 
face of a layered product 50. 

[0018] the magnetic path to [ here ] a flange 61 (or flange 62) from the central 
magnetic core section 60 -- setting -- the peripheral face of a path equal to the 
bore of the center section Lb of the coil L -- having -- and the coil of the outside of 
the center section Lb of the coil L -- area of the tubed magnetic-path cross 
section which has a height dimension to the magnetic insulation sheets 22 and 
22 (top face of a layered product 50 (or inferior surface of tongue)) which 
constitute the outer layer of a layered product 50 from a conductor 35 (or 37) is 
set to S1 . moreover, the magnetic path of a flange 61 (or flange 62) -- setting -- 
the peripheral face of a path equal to the outer diameter of Coil L -- having -- and 
the coil of the outside of the trailer La of Coil L (Lc) -- area of the tubed magnetic- 
path cross section which has a height dimension to the magnetic insulation 
sheets 22 and 22 (top face of a layered product 50 (or inferior surface of tongue)) 
which constitute the outer layer of a layered product 50 from a conductor 32 (or 
40) is set to S2. 

[0019] Furthermore, in the magnetic path of the central magnetic core section 60, 
the cross sectional area of the prismatic form magnetic path surrounded by the 
inner skin of the center section Lb of the coil L is set to S3. Moreover, let the 
cross sectional area of the cylinder part 63 formed between the peripheral face of 
Coil L, and the side face of a layered product 50 be S4. In this case, the 
magnetic path has satisfied the following conditional expression. 
S1=S2**10%S3=S2**10%S4=S2**10%[0020] Thereby, the cross section of each 
part of the magnetic path which the magnetic insulation sheets 22-31 form comes 
to spread abbreviation etc. A layered product 50 specifically 4mm[ 4mm by ] x 
height of 2.56mm, 2mm and a bore 2mmx2mm, [ the thickness of flanges 61 and 



62 ] [ the die length of 0.28mm and Coil L ] an outer diameter -- 3.5mmx3.5mm 
and a coil, if the height dimension from a conductor 35 (or 37) to the top face (or 
inferior surface of tongue) of a layered product 50 sets to 0.5mm It is set to 
S1 =(2mmx0.5mm) x4=4mm2S2=(3.5mmx0.28mm) 
x4=3.92mm2S3=2mmx2mm=4mm2 S4=(3.75mmx0.25mm) x4=3.75mm2. 
Therefore, the magnetic saturation of the magnetic path when passing a current 
in Coil L does not occur locally, but occurs in same extent over the overall length 
of a magnetic path. Consequently, the laminating mold inductor 21 excellent in 
the direct-current superposition property can be obtained. 
[0021] moreover, this inductor 21 -- the magnetic insulation sheets 22-31 and a 
coil -- only accumulating conductors 32-40 -- it is -- the cross section -- 
abbreviation -- since an equal magnetic path is acquired easily, structure is 
simple, and the magnetic insulation sheets 22-31 and a coil -- since there is no 
space into the layered product 50 which conductors 32-40 form, it is suitable for a 
miniaturization and large inductance-ization, and excels also in the electrical 
property. 

[0022] laminating mold inductor 21 A of the 2nd operation gestalt of [the 2nd 
operation gestalt, drawing 4 - drawing 11]-- the laminating mold inductor 21 of 
said 1st operation gestalt -- setting -- a coil -- it is the same as that of what 
arranged the nonmagnetic material 71-78 among conductors 32-40. For this 
reason, a surroundings lump of the magnetic flux phi to the part in which the 
nonmagnetic material 71-78 is arranged can be prevented, and the leakage flux 
which goes the circumference of Coil L around can be reduced. Consequently, a 
direct-current superposition property can be raised further. 
[0023] Next, an example of the manufacture approach of laminating mold 
inductor 21A is explained below. Magnetic-substance ingredients, such as a 
ferrite, are kneaded with a binder, and a magnetic paste-like insulating material is 
created. As this paste-like magnetism insulating material is shown in drawing 5 
using technique, such as a doctor blade method, the magnetic insulator layer 81 
is formed, the top face of this magnetic insulator layer 81 -- the conductive 



ingredient of the shape of a paste, such as Cu, Ag, Ag-Pd, and nickel, -- 
technique, such as screen-stencil, -- applying -- a coil -- a conductor 40 is formed, 
a coil -- one edge 40a of a conductor 40 is exposed to one side of the magnetic 
insulator layer 81. 

[0024] next, it is shown in drawing 6 -- as -- a coil -- the both ends 40a and 40b of 
a conductor 40 -- leaving -- a coil -- a paste-like non-magnetic material is applied 
to the top face of a conductor 40 by technique, such as screen-stencil, and the 
nonmagnetic material 78 is formed. As a non-magnetic material, the glass 
ingredient containing the oxide of Si, germanium, B, Pd, Bi, Cu, Li, Na, and K, a 
**** ghost, a way ghost, etc. can be used. Then, as shown in drawing 7 , it leaves 
the part of the nonmagnetic material 78 to the field of the abbreviation 3/4 for the 
top face of the magnetic insulator layer 81 , a paste-like magnetism insulating 
material is screen-stenciled to it, and the magnetic insulator layer 82 is formed in 
it. 

[0025] next, it is shown in drawing 8 -- as -- a paste-like conductivity ingredient -- 
screen-stencil -- applying -- a coil -- a conductor 39 is formed, a coil -- one edge 
39a of a conductor 39 -- a coil -- it lapped with edge 40b of a conductor 40, and 
has connected electrically. 

[0026] next, it is shown in drawing 9 -- as -- a coil -- other-end section 39b of a 
conductor 39 -- leaving -- a coil -- a paste-like non-magnetic material is applied to 
the top face of a conductor 39 by screen-stencil, and the nonmagnetic material 
77 is formed. Then, as shown in drawing 10 , it leaves the part of the 
nonmagnetic material 78 and 77, a paste-like magnetism insulating material is 
screen-stenciled, and the magnetic insulator layer 83 is formed, furthermore, it is 
shown in drawing 11 -- as -- a paste-like conductivity ingredient -- screen-stencil - 
- applying -- a coil -- a conductor 38 is formed, a coil -- one edge 38a of a 
conductor 38 -- a coil -- it lapped with edge 39b of a conductor 39, and has 
connected electrically, while similarly giving two coats in order -- a coil -- the coil 
which adjoins in the direction of a pile, connecting a conductor electrically -- a 
conductor -- the spiral coil L built in the layered product can be formed by 



arranging nonmagnetic material mutually. 

[0027] operation gestalt] besides [-- in addition, the laminating mold inductor 
concerning this invention is not limited to said operation gestalt, within the limits 
of the summary, can be boiled variously and can be changed. 
[0028] for example, said 1st operation gestalt -- respectively -- a coil -- although it 
calcinates in one after accumulating the insulating sheet with which the 
conductor was formed, it is not necessarily limited to this. An insulating sheet 
may use what was calcinated beforehand and may manufacture it by carrying out 
copy printing of a conductive paste and the magnetic insulation paste by turns 
like said 2nd operation gestalt. 

[0029] Furthermore, this invention also contains that by which the structure of the 
laminating mold inductor concerning this invention was applied to some of those 
components other than inductor components in composite part, such as an LC 
filter. 

[0030] Moreover, when said operation gestalt is mounted in a printed circuit 
board etc., it explains the so-called longitudinal winding type with which a coil 
shaft is arranged in the perpendicular direction to a printed circuit board of 
inductor. However, this invention may be the so-called horizontal Maki type with 
which a coil shaft is arranged in the parallel direction to a printed circuit board of 
inductor. 
[0031] 

[Effect of the Invention] As soon as the cross section of each part of the magnetic 
path which a magnetic insulating layer forms spreads abbreviation etc. by the 
above explanation according to this invention so that clearly, the magnetic 
saturation of the magnetic path when passing a current in a coil does not occur 
locally, but occurs in same extent over the overall length of a magnetic path. 
Consequently, the laminating mold inductor excellent in the direct-current 
superposition property can be obtained, furthermore, this inductor -- a magnetic 
insulating layer and a coil -- only accumulating a conductor -- it is -- the cross 
section -- abbreviation -- since an equal magnetic path is acquired easily, 



structure is simple, and a magnetic insulating layer and a coil -- since there is no 
space into the layered product which a conductor forms, it is suitable for a 
miniaturization and large inductance-ization, and excels also in the electrical 
property. 

[0032] moreover, a coil -- a surroundings lump of the magnetic flux to this part is 
prevented by arranging a non-magnetic material between conductors. Therefore, 
the leakage flux which goes the circumference of a coil around is reduced, and a 
direct-current superposition property improves further. 
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[Brief Description of the Drawings] 

[Drawing 1] The decomposition perspective view showing the configuration of the 
1st operation gestalt of the laminating mold inductor concerning this invention. 
[Drawing 2] The appearance perspective view of the laminating mold inductor 
shown in drawing 1 . 

[Drawing 3] The type section Fig. of a laminating mold inductor shown in drawing 
2 . 

[Drawing 4] The type section Fig. showing the 2nd operation gestalt of the 



laminating mold inductor concerning this invention. 

[Drawing 5] The top view showing the manufacture procedure of a laminating 
mold inductor shown in drawing 4 . 

[Drawing 6] The top view showing the manufacture procedure following drawing 
5 . 

[Drawing 7] The top view showing the manufacture procedure following drawing 
6. 

[Drawing 8] The top view showing the manufacture procedure following drawing 
7 . 

[Drawing 9] The top view showing the manufacture procedure following drawing 
8. 

[Drawing 10] The top view showing the manufacture procedure following drawing 
9 . 

[Drawing 11] The top view showing the manufacture procedure following drawing 
10. 

[Drawing 12] For (A), (B) is the sectional view showing the conventional 

laminating mold inductor, and the top view seen from H-H. 

[Description of Notations] 

21 21 A -- Laminating mold inductor 

22-31 -- Magnetic insulation sheet 

32 - 40 -- coil -- a conductor 

50 -- Layered product 

71-78 -- Nonmagnetic material 
81-83 -- Magnetic insulator layer 

51 - S4 -- Magnetic-path cross section 
L -- Coil 

La, Lc -- Trailer of a coil 

Lb -- Center section of the coil 
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